Fessenden

he evolved what he called the "electrostatic
doublet theory" which substituted an electrical
for the generally accepted gravitational force
in the explanation of cohesion and elasticity.

In 1890 Fessenden became chief electrician
for the Pittsfield, Mass., works of the Westing-
house Electric & Manufacturing Company. In
1892 he went to Purdue University as professor
of electrical engineering, and in 1893 he was
offered the newly created chair of electrical en-
gineering at the Western University of Pennsyl-
vania (later University of Pittsburgh). It was
during his last years at Pittsburgh that he con-
centrated on the problems of wireless communi-
cation. He came to believe that wireless teleph-
ony would be practicable if he could develop
"a smooth and continuous flow of high-frequency
vibrations, which was of course impossible with
the intermittent spark system then in vogue"
(Archer, post, p. 83). Leaving Pittsburgh in
1900, he carried on experiments in wireless
telegraphy under the United States Weather Bu-
reau. His success attracted much attention and,
in 1902 he was able to form the National Elec-
tric Signalling Company with sufficient capital
to go on with his work on a larger scale. After
designing several high-frequency alternators to
generate continuous waves to replace the damped
waves produced by spark, he achieved success
in radiotelephony with an alternator built under
his direction by Ernst Alexanderson which de-
veloped the then unheard of frequency of 50,000
cycles. On Christmas Eve, 1906, he sent out
from Brant Rock, Mass., what is said to have
been the first broadcast of speech and music ever
made. In the same year he established two-way
transatlantic wireless telegraphic communication
between Brant Rock and Machrihanish, Scotland.

Fessenden is credited with originating the
continuous wave principle in wireless communi-
cation and with the invention of the hetero-
dyne system of reception. Several hundred radio
patents were issued to him. His inventions were
not, however, confined to this field. The radio
compass, the fathometer or sonic depth finder
and several submarine signaling devices, the
smoke-cloud for tanks, and the turbo-electric
drive for battleships are generally conceded to
be his inventions. He had always a deep interest
in the classics and, in 1923, published The Del-
uged Civilization of the Caucasus, the synopsis
of a book he intended to write on mythological
origins. He was awarded the medal of honor
of the Institute of Radio Engineers in 1921, the
John Scott medal in 1922, and the Scientific
American medal for Promoting Safety at Sea
in 1929.

Fish

Fessenden has been described as a "stormy
and colorful figure in American science" (New
York Herald Tribune, post). For years he was
involved in complex litigation in defense of his
patents. He was a vigorous fighter and often
won against great odds. He held many unusual
theories on his profession. He believed, for ex-
ample, that successful invention was the product
of the individual mind working alone rather
than of research laboratories conducted by cor-
porations or government boards. He was mar-
ried in September 1890 to Helen May Trott and
had one son, Reginald Kennelly Fessenden. He
died in Bermuda.
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FISH, CARL RUSSELL (Oct. 17, 1876-
July 10, 1932), historian, university professor,
was born at Central Falls, R. I., the youngest
child of Frederick Elihu and Louisiana Nixon
(Oliver) Fish, the latter of Augusta, Ga. He
had thus the advantage of a New England home,
tempered by the point of view of a Southern
mother. His father died when he was thirteen,
and Carl and his mother moved to Providence to
the home of his sister, then married to William
H. Arnold. In the schools of that city he pre-
pared for Brown University, where he was grad-
uated with Phi Beta Kappa rank in 1897. At
first he was inclined to specialize in the classics,
but the presence of J. Franklin Jameson on the
Brown faculty and his own interest in mankind
finally led him to continue his study of history.
Entering the graduate school at Harvard Uni-
versity, he received the degree of A.M. in 1898
and the doctorate in 1900. His thesis was pub-
lished in 1905 under the title The Civil Service
and the Patrotwge. During his Harvard years
he spent a summer in Europe.

In 1900 Frederick J. Turner [<?.ZA] of the
University of Wisconsin took a year's leave of
absence and on Harvard's recommendation Fish
was engaged as his substitute. He was so young
in appearance that according to Wisconsin tradi-
tion he was taken for a freshman. From this
beginning the young Easterner rose by succes-
sive promotions to be assistant professor, asso-
ciate, full professor, and ultimately head of the
department. He could not be wooed from Wis-
consin, which lie considered "the most demo-,
cratk institution in America/' though be was
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